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Description 

The present invention relates to fuel tank filters, 
and more particularly to filters for use in a fuel tank 
where the fuel pump is housed inside the fuel tank 5 
and the fuei level sometimes falls below the bottom 
of the fuel pump. 

Since the advent of fuel injected automobile 
engines, fuel pumps have been located inside of 
the automobile's ftiel tank. Typically, the fuel pump io 
is connected to a bracket on the top of the tank. 
Fuel lines, wires and other connectors may then be 
made to the pump through the top of the fuel tank. 
Generally, the fuel system is a closed system. 
Therefore, the fuel pump is rigidly fixed to the top i5 
of the tank to simplify sealing holes in the top of 
the tank through which the connections are made. 

At present, with metal fuel tanks, the fuel pump 
inlet and. a filter on that inlet remain submerged at 
the bottom of. the fuel tank. The pump is typically 20 
designed to have its bottom inlet about 1 .3cm (one- 
half inch) above the bottom of the tank. The rigidity 
of the metal tank assures that the distance between 
the top and bottom of the tank, and thus the 1.3cm 
(one-half inch) spacing, changes very little. The 25 
filters are designed to provide a "wicking" action 
so that even if the fuel level drops below the 
bottom bl the pump inlet, such as during turning, 
stopping or hill climbing maneuvers, vapor will not 
enter the fuel pump inlet. 

There Ts a current desire to change to plastic 
fuel tanks. These tanks are less rigid, and with 
thermal contraction and expansion, the distance 
between the top and bottom of the tanks has 
known tb vary by as much as 2,5cm (ope inch). 35 
Since the pump is fixed to the top of the tank, an 
increase of 2.5cm (one inch) in the distarice be- 
tween the top and bottom of the tank results in the 
bottom of the fuel pump sometimes being more 
than 2.5.crT) (one inch) off the bottom of the tank. If 40 
the fuel depth in the tank is low at the same time 
the tank has expanded, the bottom of the fuel 
pump may be tod far above the fuel for even the 
wicking action to provide fuel to the pump inlet. 
The fact that the bottom of the tank moves up and 45 
down, coupred with a requirement that fuel always 
be available at the pump inlet, presents a problem. 

One attempted solution to this problem was 
proposed in US-A-4.3 12,753 which describes a fuel 
tank filter made out of an envelope of filtration so 
materia! with an internal plastic separator. The sep- 
arator i$ ^ flexible, frame-like element which can 
hold thQ filter; envelope open and bias the filter 
envelope tovyards the bottom of the tank. While this 
concept kpi^jeats sound, the filters manufactured 55 
according to this design hiave not solved the prob- 
. lem. Tests conducted in developing the present 
invention show that the plastic used to construct 


the separator loses its flexibility after exposure to 
gasoline containing alcohol. This is also known 
from "XX FISITA CONGRESS" p. 2 156. 2.157. 
which furter teaches to replace plastics by metalL 

JP-A-62-41962 describes a filter arrangertient 
for a fuel tank where the filter is secured to the fuel 
pump inlet by a flexible connection which biases 
the filter towards the bottom wall of the fuel tank in 
order to compensate for tank molding errors or 
installation errors, however without indications cdrtr 
corning the materials. Further, the leaf spring is 
outside of the envelope. 

An improved fuel tank filter has been devel- 
oped that overcomes the problems explained 
above. The fuel tank filter comprises: 

(a) filtration material forming an envelope: 

(b) a separator made of plastic inside said en- 
velope for holding the envelope open and for 
biasing the envelope towards the bottom of the 
fuel tank; 

(c) a connector for connecting the envelope to 
the inlet of a fuel pump, the connector making a 
non-flexible connection between the separator 
and the pump inlet, as known from US-4 312 
753, and is characterised in that the filter further 
comprises a flat metal spring and the spring and 
the separator are attached together to, form a 
combined assembly which acts as a single ele- 
ment to bias the envelope towards the bottom of 
the fuel tank. 

In a preferred embodiment, the filter separator 
is constructed with a piece of spring steel embed- 
ded in or attached to the separator element. The 
separator element is still plastic, but the embedded 
spring steel assures that the separator will not lose 
its flexibility over time, even when exposed to fuels 
containing alcohol. Thus, the fuel tank filter of the 
present invention reliably allows for relative move- 
ment between the top and bottom of the fuel tank, 
while assuring fuel availability to the pump. 

FIG. 1 is a schematic representation of a filter 
of the present invention in place on a fuel pump 
inside of a fuel tank. 

FIG- 2 is a cross-sectional view taken along the 
longitudinal centerline of the preferred fuel taink 
filter of the present invention. 

FIG. 3 is a cross-sectional view taken along 
line 3-3 of Figure 2. 

FIG. 4 is a top-plan view of the filter of Figure 

2. 

FIG. 5 is a side-view of filter of a second 
embodiment of the present invention. 

FIG. 6 is a top-plan view of the filter df Figure 

5. 

As shown in Figure 1. the filter 20 of the 
present invention is for use in a fuel tank 10. Also 
enclosed in the fuel tank 10 is a fuel pump 12. 
connected by wires, fuel lines and a bracket (all of 
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which are conventional and none of which are 
shown) to the top of the tank 10. The present 
invention is designed for instances where the bot- 
tom 14 of the fuel tank, for one reason or another, 
moves up and down with respect to the fuel pump s 
12. As discussed above, this situation is most com- 
mon where the fuel tank 10 is made of plastic, and 
the pump 12 is fixed to the top of the fuel tank 10. 

The filter . 20 attaches to the inlet 16 on the 
bottom of the pump 12. As shown In Rgures 2 and io 
4, the filter 20 of the preferred embodiment in- 
cludes a filtration material envelope 22 and a mol- 
ded plastic separator element 30. The separator 30 
is used to hold the envelope 22 open to improve 
fuel flow through the envelope 22. Preferably the is 
envelope is made of a nylon screen material 24. 
The screen 24 is welded closed on its side and 
bottom ends by welds 28 to form the envelope 
shape. 

The separator element 30 has a generally 20 
planer back 40 with upstanding projections 42 mol- 
ded integrally therewith, best seen in Fig. 3. The 
projefctions 42 help to hold the walls of the en- 
velope 22 away from each other and the back 40. 
As best shown in Figure 2. the separator 30 has a 25 
fitting 32 integrally molded to its central section. 
The fitting 32 includes four holes 36 at 90* inter- 
vals around the bottom of the fitting 32. The holes 
36 allow fuel from the envelope 22 to flow to the 
pump inlet 16. The. screen 24 is sealed in between 30 
a top shoulder on fitting 32 and a bottom shoulder 
of a connector. 34- The connector 34 is designed to 
fit over the end of the fuel pump inlet 16. A tab 35 
at the top of the connector 34 includes a hole 38. A 
pin or tang 18 (Fig. 1) extending from the bottom of 35 
the fuel pump 12 fits through hole 38 to align the 
filter 20. Also, a fastener on the end of pin 18 may 
be used to secure the filter 20 to the pump inlet 16. 

A spring 50. preferably made from flat stock 
spring steel, is attached to the back 40 on each 40 
side of the filter 20. The spring 50 is preferably in a 
bowed shape in its untensioned state. Thus, when 
it is attached to the back 40. it will tend to pull the 
filter 20 into the shape shown in Fig. 2. When the 
tK)ttom of the tank 14 rises to its higher level 45 
(shown in phantom lines in Fig. 1). the tank bottom 
14 pushes up on the filter 20. spreading the two 
sides apart so that the filter 20 takes the shape 
shown in phantom lines in Fig. 1. This movement 
of course puts the spring 50 into a tensioned state. so 
When the tank bottom 14 drops, the spring 50 
pushes the two sides of filter 20 into their original 
position, which holds the filter niaterial envelope 22 
s^gainst the bottom 14 of the fuel tank. 

The spring 50 is preferably attached to the 55 
back 40 by being placed in channels 40 molded 
onto the back 40, as best seen in Fig. 3. The 
spring 50 could also be embedded in the back 40 


during molding. During assembly of the preferred 
embodiment, the left end of spring 50 is slid 
through the channels 48 (skipping the far right 
channel), going from right to left, and coming to a 
stop in end channel 40 on the far left. The far right 
channel is somewhat open on the bottom so that 
the end of spring 50 can snap up into place. 

In the preferred embodiment, the spring 50 is 
about 1 .6cm (5/8 of an inch) wide and 0.03cm 
(0.012 inches) thick. The filter envelope 22 is about 
4.4cm (1-3/4 inches) wide and 21.6cm (8-1/2 
inches) long. The separator element 30 is about 
2.9cm (1-1/8 inches) wide and 13.9cm (5-1/2 
inches) long. The back 40 is about 0.13cm (0.050 
inches) thick. If desired, holes may be made 
through the back 40 to allow for improved fuel flow 
inside the envelope 22. The projections 42 are 
about 0.23cm (0.090 inches) in diameter and 0.8cm 
(5/16 of an inch) high. The separator 30 and con- 
nector 34 are preferably made from acetal resin., 
though they could also be made from nylon. The 
preferred screen 24 has a 180 by 38 mesh, and is 
capable of removing impurities 60 microns or larg- 
er. The fitting 32 and connector 34 are preferably 
secured together and sealed around the screen 24 
by sonic welding. 

A filter 120 of a. second embodiment of the 
invention is shown in Figs. 5 and 6. The filter 120 
is not as long as the filter 20, and thus extends to 
only one side of the pump, inlet. For the most part, 
it has the same elements as the filter 20. For this 
reason, the elements of the two embodiments are 
numbered with the same reference numbers, in- 
creased by 100 for the filter 120. 

There are, of course, several differences. In the 
filter 120. the screen 124 is held into a rigid cou- 
pling element 126 by having the coupling 126 
molded around it. The coupling 126 is designed to 
snap onto the end 128 of the separator element 
130 after the separator element 130 is inserted into 
the envelope 122. The end 128 of the separator 
element 130 fits inside of connector 134. The con- 
nector 134 is in the shape of an elbow that con- 
nects directly to the pump inlet 16, 

The. back 140 includes holes 144 to allow fuel 
to more easily flow into the envelope 122 through 
the screen 124 on the bottom side of the filter 120. 
The back 140 is integrally molded with the end 
128. However, the back 140 may pivot up arid 
down compared to the connector 134. The spririg 
as shown is embedded in the plastic. making, up the 
back 140. The spring 150 may also be held to the 
back 140 by screws or other methods, such as the 
channels 48 in the filter 20. 
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Claims 

1. A fuel tank filter (20) comprising: 

(a) filtration material (24) forming an en- 5 
velope (22); 

(b) a separator (30) made of plastic inside 
said envelope (22) for holding the envelope 
(22) open and for biasing the envelope (22) 
towards the bottom of the fuel tank (14); io 

(c) a connector (34) for connecting the en- 
velope (22) to the inlet (16) of a fuel pump 
(12). the connector (34) making a non-flexi- 
ble connection between the sepiarator (30) 

and the pump inlet (16); '5 
characterised in that the filter further com- 
prises a flat metal spring (50) and the spring 
(50) and the separator (30) are attached 
together to form a combined assembly 
which acts as a single element to bias the 20 
envelope (22) towards the bottom of the fuel 
tank (14). 

2. The fuel tank filter of Claim 1 . wherein the filter 
envelope and separator (30) are elongated and 2s 
extend on bpth sides of the pump inlet (16). 

3. The fuel tank filter of Claim 2. wherein the 
spring (50) is in a bow shape in its unten- 
sioned state and attaches to the separator (30) 30 
on both sides of the inlet (16). 

4- The fuel tank filter of Claim 1, wherein the 
spring (50) cdmprises flat spring steel. 

35 

5. The fuel tank filter of Claim 1. wherein the 
spring (50) fits within a channel (48) molded 
onto the separator (30). 

6. The fuel tank filter of Claim 1. wherein the 40 
spring (50) is embedded in plastic used to 
mold the separator (30). 

7. The fuel tank filter of Claim 1. wherein the 
separator (30) comprises a generally planar 45 
baick member having projections (42) extend- 
ing from at least one face thereon. 

a The fuel tank filter of Claim 1. wherein the 

spring (50) spans between the connector (34) 50 
and the separator (30). 

9. The fuel tank filtier of Claim 8, wherein the 
separator (30) is plastic and the separator (30) 

is molded to the spring (50). 55 

10. The fuel tank filter of Claim 1, wherein the 
spring (50) is inside said envelope (22). 


11. The fuel tank filter of Claim 1. wherein the 
spring (50) is made of a material that is un- 
affected in its operation by contact with gaso- 
line containing alcohol. 

12. The fuel tank filter of Claim 1. wherein the 
spring (50) extends in more than one direction 
from the connector (34). 

13. The fuel tank of Claim 1, wherein the connec- 
tor (34) comprises a two part element (32.34) 
and the filtration material (24) is sealed be- 
tween adjacent flanges of the two parts. 

Patentanspruche 

1. Kraftstofftankfilter (20). der umfaBt: 

(a) Filtermaterial (24). das eine Hulle (22) 
bildet; 

(b) ein aus Kunststoff bestehendes Trennteil 
(30) im Inneren der HQlle (22), das die HUlle 
(22) dffenhalt und die Hulle (22) auf den 
Boden des Kraftstofftanks (14) zu druckt; 

(c) ein AnschluBteil (34). das die HUlle (22) 
mit dem EinlaS (16) einer Kraftstoffpumpe 
(12) verbindet. wobei das AnschluBteil (34) 
eine nichtflexible Verbindung zwischen dem 
Trennteil (30) und dem PumpeneinlaB (16) 
herstellt; 

dadurch gekennzelchnet. daB der Filter 
des weiteren eine flache Metallfeder (50) 
CjmfaBt. und die Feder (50) und das Trenn- 
teil (30) miteinander verbunden sind und 
eine zusammengesetzte Baugruppe bilden. 
die als ein Element wirirt und die Hulle (22) 
auf den Boden des Kraftstofftanks (14) zu 
druckt. 

2. Kraftstofftankfilter nach Anspruch 1. wobei die 
Filtertiulle und das Trennteil (30) langlich sind 
und sich auf beiden Seiten des Pumpeneinlas- 
ses (16) erstrecken. 

3. Kraftstofftankfilter nach Anspruch 2, wobei die 
Feder (50) in ihrem ungespannten Zustand 
eine Bogenform aufweist und an beiden Seiten 
des Einlasses (16) mit dem Trennteil (30) ver- 
bunden ist. 

4. Kraftstofftankfilter nach Anspruch 1. wobei die 
Feder (50) f lachen Federstahl umfaBt. 

5. Kraftstofftankfilter nach Anspruch 1, wobei die 
Feder (50) In einen Kanal (48) paBt. der auf 
das Trennteil (30) aufgeformt ist. 

6. Kraftstofftankfilter nach Anspruch 1. wobei die 
Feder (50) in Kunststoff eingebettet ist. der 
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zum Formen des Trennteils (30) verwendet 
wird. 

7. Kraftstofftankfilter nach Anspruch 1, wobei das 
Trenntell (30) ein Im allgemeinen phanes Ruk- . .-5 
kenelement mit Vorsprungen (42) umfaBt. die - 
sich von wenigstens einer Flache daran er- 
strecken. 

8. Krattstofftankfilter nach Anspmch 1 , wobei sich : to 
die Feder (50) zwischen dem AnschluBteil (34) 

und dem Trennteil (30) erstreckt. 

9. Kraftstofftankfilter nach Anspruch 8» wobei das 
Trennteil (30) aus Kunststoff besteht und das 75 
Trennteil (30) an die Feder (50) geformt ist. 

1 0. Kraftstofftankfilter nach Anspruch 1 . wobei sich v 
die Feder (50) im Inneren der HuHe (22) befin- . 
det. 

11. Kraftstofftankfilter nach Anspruch 1. wobei die. 
Feder (50) aus einem Material besteht, das in 
seiner Funktion durch den Kontakt mit Benzin. 

das Alkohol enthalt, nicht beeintrachtigt wird. . - : 25 

12., Kraftstofftankfilter nach Anspruch i,, wobei sich 
die Feder (50) in mehr als einer Richtung von 
dem AnschluBteil (34) aus erstreckt. 

30 

13. Kraftstofftank nach Anspruch 1, wobei das An- 
schluBteil (34) ein zweiteiliges Element (32, 34) 
umfaBt, und das Filtermaterial (24) zwischen . 
aneinandergrenzenden Flanschen der beiden- 
Teile eingeschlossen ist. . 35 

Revendications 

1. Filtre (20) pour reservoir de carburarit, compre- 

nant : ^ 

(a) un materiau de filtration (24) formant une 
enveloppe (22). 

(b) un separateur (30) forme de matiere 
plastique. dispose dans renvelojppe (22) et 
destine h maintenir Tenveloppe (22) sous 45 
forrne ouverte et a rappeler Tenveloppe (22) 
vers le fond du reservoir (14) de carbufdnt, 

et 

(c) un raccord (34) destine a cjonhecter I'en- 
veloppe (22) a rentree (16) de la ponnpe so 
(12) de carburant. le raccord (34) formant 

..une connexion non souple entre le separa- 
teur (30) et {'entree (16) de la pompe. 

caracterise en ce que le filtre comporte 
en outre un ressort metallique plat (50),. et . 55 
le ressort (50) et le separateur (30) sont 
fixes Tun a I'autre afih qu'ils forment un 
ensemble combine qui joue le rple d'uri 


seul element destine a rappeler I'enyeloppe 
• (22) vers le fond du reservoir (14) de carbu- 
rant. 

2. Filtre pour reservoir de carburant selon la re- 
vendication 1, dans lequel Tenveloppe de filtre 
et le separateur (30) sont allonges et .sont 
places des deux cotes de I'entree (16) de la 
pompe. 

3. Filtre pour reservoir de carburant selon la re-' 
vendication 2, dans lequel le ressort (50) a une 
forme bombee a Tetat sans tension et est fixe 
au separateur (30) des deux cotes de Tentree 
(16). 

4. Filtre pour reservoir de carburant selon la re- 
vendication 1. dans lequel le ressort (50) est 
un ressort plat d*acier. 

5. Filtre pour reservoir de carburant selon la re- 
vendication 1 , dans lequel le ressort (50) se 
logo dans un canal (48) moule sur le separa- 
teur (30). 

6. Filtre pour reservoir de carburant selon la re- 
vendication 1. dans lequel le ressort (50) est 
incorpore k de la matiere plastique utilisee 
pour le moulage du separateur (30). 

7. Filtre pour reservoir de carburant selon la re- 
vendication 1, dans lequel le separateur (30) 
comporte un organe arriere plan de fagon ge- 
nerate et ayarit des saillies (42) depassant 
d'une face au moins. 

8. Filtre pour reservoir de carburant selon la re- 
vendication 1. dans lequel le ressort (50) re- 
couvre Tespace compris entre le raccord (34) 
et le sdparateur (30). 

9. Filtre pour reservoir de carburant selon la re- 
vendication 8. dans lequel le separateur (30) 
est forme de matiere plastique. et le separa- 
teur (30) est moule sur le ressort (50). 

10. RItre pour reservoir de carburant selon la re^ 
vendication 1. dans lequel le ressort (50) est 
place a rinterieur de Tenveloppe (22). 

.11. Filtre pour reservoir de carburant selon la re- 
vendication 1, dans lequel le ressort (50) est 
forme d'tin materiau dont le fonctionnement 
n'est pas affecte par le contact de Tessence 
contenarit de Talcool. 

12. Filtre pour reservoir de carburant selon la re- 
vendication 1. dans lequel le ressort (50) de- 
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passe du raccord .(34) dans plus d'une direc- 
tion. 

13. Reservoir de carburarit selon la revendication 

1. dans lequel le raccord (34) est un element 5 
en deux parties (32, 34), et le materiau de 
filtration (24) est fixe de maniere etanche entre 
des flasques adjaeents des deux parties. 
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